SAFETY DEVICE FOR POWER TAKEOFF FOR USE IN AUTOMOBILE AND METHOD 

FOR CONTROLLING THE SAME 



CROSS-REFERENCE TO RELATED APPLICATIONS 

[001] This ^plication claims priority ofKorean Application No. 10-2003-0029789, filed 

on May 12, 2003, the disclosure of which is incorporated fully herein by reference. 

FIELD OF THE INVENTION 

[002] The present invention relates to a power takeoff (PTO) unit for use in an automobile 

and, more particularly, to a safety circuit for power takeoff (PTO) for disabling an operation of a PTO 
unit when the automobile is driven at a high speed 

BACKGROUND OF THE INVENTION 

[003] Conventionally, a power takeoff (PTO) unit for use in an automobile drives other 

devices or units to perform desired operations with power obtained from an engine of the automobile. 

SUMMARY OF THE INVENTION 

[004] Embodiments ofthe present invention provide a safety device for a power takeoff 

(PTO) unit for use in an automobile and a method for controlling the same. Preferably, a body control 
module(BCM) determines whether a PTO unit and a transmission must be coupled to each other 
according to the speed ofthe automobile and operating states of a clutch switch and a PTO switch 
without use of an additional power cutoff relay, such that a stable PTO control signal is outputted 
[005] In accordance with a preferred embodiment ofthe present invention, a safety device 

for a power takeoff (PTO) for use in an automobile comprises a detection unit for detecting operating 
states of a power supply, clutch switch, PTO switch, and vehicle speed varying with the operating state 
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of the automobile and operating state of a switch manipulated by a driver. A body control 
module(BCM) receives a power supply signal, a clutch switch signal, aPTO switch signal, and a vehicle 
speed signal detected from the detection unit The BCM outputs a control signal for enabling an 
operation of a PTO when the PTO switch is turned on in a state where the clutch switch is turned on, and 
outputs a control signal for disabling an operation of the PTO unit when the vehicle speed is higher than 
predetennined reference vehicle speed, Hie PTO switch is turned off in a state where the clutch switch 
is turned on, or the engine stops running. A solenoid valve is in an' 'ON/OFF ' state according to a 
control signal outputted from the BCM and controls an operation for supplying and cutting off a 
negative pressure so that the PTO unit can be driven and stopped 

[006] In accordance with another embodiment of the present invention, a method for 

controlling a power takeoff (PTO) unit operation in an automobile comprises (a) determining whether 
the automobile's engine has started; (b) if the automobile's engine has started as a result of the 
determination in step (a), detemiiniiig operating state 

by a driver, (c) if the clutch switch and PTO switch have been turned on by the driver as a result of the - 
determination in step (b), outputting a control signal for controlling a PTO unit to be in an' < ON > ' state; 
(d) if the PTO unit is in the * 'ON' ' state as a result of the determination in step (c), determining the speed 
of the automobile; and (e) if the speed satisfies a condition in which the PTO unit can be in an "OFF" 
state, outputting a control signal for controlling the PTO unit to be in the' 'OFF ' state. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[007] The above and other obj ects, features and other advantages of the present invention 

will be more cleariy understood from the following detailed description taken in conj unction with the 
accompanying drawings, in which: 

[008] FIG. 1 is a schematic diagram illustrating a safety device for powa- takeoff (PTO) for 

use in an automobile in accordance with an embodiment of the present invention; 
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[009] FIG. 2 is a flowchart illustrating a metfiod for controlling the safety device forPTO for 

use in an automobile in accordance with an embodiment ofthe present invention; and 
[001 0] FIG. 3 is a timing chart illustrating signals and states detected by the safety device for 

PTO in an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0011] The preferred embodiments of the present invention will now be described in detail 

with reference to the annexed drawings. 

[0012] A safety device for power takeoflf (PTO) for use in an automobile in accordance with 

an embodiment of the present invention, as shown in FIG. 1 , includes a detection unit 100, a body control 
module (BCM) 200 and a drive unit 300. BCM 200 preferably comprises a processor and associated 
hardware and software that maybe selected and programmed by a person of ordinary skill in the art 
based on the teachings herein for control of driver convenience devices such as a head lamp, fog lamp, 
room lamp, wiper, crash door unlock system, central door lcck/unlock, keyless entry, antitheft, seat belt 
warning, battery saver, power window system or the like. 

[0013] The detection unit 1 00 includes an "L" terminal signal detector 1 10 for detecting a 

"LOW" or "HIGH" signal outputted from an "L" terminal of an alternating current (AC) generator, a 
clutch switch state detector 1 20 for detecting the operating state of a clutch switch turned on/off 
according to an operating state of a clutch pedal manipulated by the driver, a PTO switch state detector 
1 30 for detecting the operating state of a PTO switch manipulated by the driver, and a speed detector 
140 for detecting the speed of the automobile. 

[0014] The BCM 200 receives the AC generator's "L" terminal signal, signals indicating 

the operating states ofthe clutch switch, PTO switch, and vehicle speed signals, and then determines that 
the engine has started if the AC generator's "L" terminal signal is switched from a ''LOW' ' signal to a 
'HIGH" signal. When the PTO switch is turned on in a state where the clutch switch is turned on, the 
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BCM 200 outputs a control signal for driving PTO unit 500. Then, the BCM 200 turns oflFthe PTO 
switch when the speed of the vehicle is higher than a predetermined reference speed when the clutch 
switch is turned on, or the engine stops running. 

[0015] The drive unit 300 includes a PTO relay 3 10; and a solenoid valve 320 for 

supplying or cutting off a negative pressure from negative pressure tank 400 to the PTO unit 5 00 to 
control coupling or decoupling between the PTO unit 5 00 and transmission (not shown) according to the 
operating state of the PTO relay 310. 

[001 61 As shown in FIG. 1 , a "C 9 terminal of the PTO relay 3 1 0 is connected to an ignition 

switch IG2,a"B" terminal of the PTO relay 3 1 0 is connected to the solenoid valve 320, and an "A' 9 
terminal of the PTO relay 3 1 0 is not connected to the "B" terminal. Furthermore, one side of an exciting 
coil provided in the PTO relay 3 1 0 is connected to the BCM 200, and the other side of the exciting coil is 
connected to the ignition switch IG2. In response to a control signal from the BCM 200, theexciting ~ 
coil is excited 

[0017] FIG. 3 is a timing chart illustrating signals and states detected by the safety device for 

FTOinanrnTbodimaitofthepresmtinventioa As shown in FIG. 3, an "a" section indicates thatthe : 
PTO relay 310 is in an "ON" state only when the PTO switch is turned on ma state where tte 
switch is turned on by the driver. The "b" section indicates that the PTO relay 3 10 is in an << OFF' state 
when the automobile is driven at a predetesmined speed or above so that the coupling operation between 
the PTO unit 500 and the transmission (not shown) is released The "c" section indicates that the PTO 
relay 310 is switched from the "ON" state to the "OFF" state as the clutch switch and ttie PTO switch are 
re-manipulated by the driver. The "d" section indicates that the PTO relay 3 10 is switched from the "ON" 
state to the * 'OFF * state when the automobile' s engine steps running. 

[001 8] As an example, a method for controlling the safety device for PTO for use in the 

automobile will now be described with reference to FIGS . 2 and 3 . 
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[0019] The "ON" and "OFF' states of the PTO unit 500 are the same as those of the PTO 

relay310. 

[0020] If the driver riding in the automobile equipped with the PTO unit 500 manipulates 

the key to start the automobile, the BCM 200 determines, at step S 1 00, whether the automobile' s engine 
has started on the basis of a signal outputted from or detected by the ' TJ 9 terminal signal detector 110 
provided in the detection unit 100. The "L" terminal signal detector 110 detects a "LOW" signal from 
the "L" terminal of the AC generator when the automobile's engine is in an "OFF' state, and thai 
detects a 'THIGH" signal from the "L" terminal of the AC generator when the automobile's engine has 
been started Thus, the BCM 200 determines that the automobile' s engine has been started when a 
signal outputted from the '1." terminal signal detector HOis switched from the "LOW" signal to the 
"HIGH" signal 

[0021] When determining that the automobile's engine has been started, the BCM 200 

determines, at step SI 10, whether the clutch switch is turned on according to operation of the clutch \ 
« pedal manipulated by the driver. When detemiining that the clutch switch has been turned on, the BCM 
200 also determines the operating state of the PTO switch for driving the PTO unit 500 at step S 1 20. If 
it is determined that the PTO switch is turned on in a state where the clutch switch is turned on, the BCM 
200 determines that the drive desires to couple the PTO unit 500 to the transmission (not shown) and 
outputs a control signal for driving the PTO unit 500 at step SI 30. 

[0022] hi the "a" section in the timing chart shown in FIG. 3, the exciting coil ofthe PTO 

relay 310 provided in the drive unit 300 is excited by power supply voltage applied from the ignition 
switch IG2 in response to a control signal from the BCM 200 shown in FIG. 2, and the"C' terminal of 
the PTO relay 310 is connected to the "B" terminal of the PTO relay 310. Thus, the power supply 
voltage is applied to the solenoid valve 320. The solenoid valve 320 is switched from a non-conductive 
state to a conductive state so that the negative pressure of the negative pressure tank 400 can be 
transferred to the PTO unit 5 00. 
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[0023] The PTO unit 5 00 is coupled to the transmission (not shown) in response to the 

negative pressure of the negative pressure tank 400 transferred through the solenoid valve 320 and then 
drives a pump 600. Then, the BCM 200 receives a vehicle speed signal applied from the vehicle speed 
detector 140 and determines whether or not the vehicle speed signal is a signal indicating more than a 
predetermined reference vehicle speed (e.g., 30 Km/h) for releasing the coupling operation between the 
PTO unit 500 and the transmission (not shown) at step S140. 

[0024] If it is determined that the vehicle speed signal indicates more than the 

predetermined reference vehicle speed, the BCM 200 outputs a control signal for controlling an "OFF' 
state of the PTO relay 3 10 to cut off the power supply voltage outputted to the exciting coil of the PTO 
rekySlOasinthe'V'sectionshowninFIG^atstepSnO. As the PTO relay 310 is in the "OFF' state 
in response to the control signal, the power supply voltage applied to the solenoid valve 320 is cutoff 
and the solenoid valve 320 is switched from the conductive state to the ixm-conductive state, such that 
the negative pressure to be transferred from the neg3ti ve pressure tank 400 to the PTO unit 5 00 is cut off 
For this reason, the coupling state between the PTO unit 500 and the transmission (not shown) is 
released and hence the operation of the pump 600 is stopped 

[0025] On the other hand, if the vehicle speed is equal to or Iowa* than the predetermined 

vehicle speed (e.g., 30 Km/h) as a result of the detemiinationinthe above step S140, the BCM 200 
determines, at step S150, whether the driver re-manipulates the clutch switch and the PTO switch after 
the ' V 9 section of FIG. 3. 

[0026] If it is determined that the PTO switch is turned onina state where the driver turns 

on the clutch switch, the BCM 200 outputs a control signal for controlling the PTO relay 3 10 provided 
in the drive unit 300 to be in an "ON" state so that the PTO unit 550 and the transmission (not shown) 
are coupled to each other and thai the pump 600 is driven. 

[0027] On the other hand, if it is determined that the driver re-manipulates the clutch switch 

and PTO switch as in the "c" section of FIG. 3 in a state where the PTO relay 3 10 is turned on, the BCM 
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200 outputs a control signal for controlling the PTO relay 3 1 0 to be in the 4 'OFF ' stale so that the 
coupling state between the PTO unit 500 and the transmission (not shown) can be released, in the above 
stepS170. 

[0028] When the driver re-manipulates the clutch switch and PTO switch in a state where 

the automobile is stopped, the BCM 200 outputs a control signal for controlling the PTO relay 3 1 0 to be 
in the 4 'ON' ' state so that the pump 600 can be driven 

[0029] If the driver stops the automobile engine in step S160, the BCM 200 determines a 

signal applied from the "L" terminal signal detector 1 10 coupled to the "L" terminal of the AC 
generator. When determining that the "L" terminal signal of the AC generator is switched from the 
* MGfT ' signal to the 4 TjO W ' signal according to a result ofthe detemiination, the BCM 200 outputs a 
control signal for controlling the PTO relay 3 1 0 to be in the 4 "OFF ' state so that the operation ofthe 
pump 600 can be stopped as in the "d" section shown innG.3,intheabovestepS170. ^ 
[0030] > Consequently, the present invention can allow the BCM to determine! whether a 

power takeoff (PTO) unit and a transmission must be coupled to each other according to the speed of an 
automobile, operating states of the clutch switch and PTO switch manipulated by a driver without use of 
an additional power cutoffrelay so that a control signal for controlling a negative pressure supply or 
cutoff operation is outputted Therefore, the present invention can provide a system capable of quickly 
performing a stable operation using a small number of components in comparison with a system 
equipped with a conventional safety device for PTO. 

[0031] As apparent from the above description, the present invention provides a safety 

circuit for PTO for use in an automobile and a method for controlling the same, which can allow a body 
control module (BCM) to determine whether a power takeoff (PTO) unit and a transmission must be 
coupled to each other according to the speed of the automobile and operating states of clutch switch and 
PTO switch manipulated by a driver without use of an additional power cutoffrelay, thereby 
implementing a cost-effective system capable of reducing the number ofsystem components and 
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quickly performing a stable operation using a small number of components in comparison with a system 
equipped with a conventional safety device for PTO. 

[0032] Although the preferred embodiments of the present invention have been disclosed 

for illustrative purposes, those skilled in the art will appreciate that various modifications, additions and 
substitutions are possible, without departing from the scope and spirit of the invention as disclosed in the 
accompanying claims. 
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